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Islands are fragile territories because of their geographical position. As a result, climate impacts can
have serious consequences, of which some are irreversible. Therefore, it is necessary to allow insular
territories to benefit from the latest scientific and technological advances in combating climate
effects. The current article shows how to deal with automatic analysis of scientific information on
the one hand, but also its applications via patents. We will analyse the latest scientific results as
well as their possible applications using patent analysis. We will also focus on experts, laboratories,
and leading companies, that are active on the field. The sources used are scientific data obtained
via Google Scholar using PoP, the various patent databases accessible. Data extractions will be
analysed using the Patent Pulse system.
Key Words: competitive intelligence for insular territories, island, climate change, patent, Patent
Pulse

Introduction
The islands, as a whole (we are not limiting ourselves to
the simple Mediterranean aspect) are fragile territories
where the impact of climate change can have dramatic
effects. It, therefore, becomes essential to analyse
scientific advances and technologies to enable political
decision-makers to develop protective actions according
to the risks analysed locally. In addition, this analysis can
serve as a basis for prospective studies required in the
field. In this work, we will highlight the expertise and
possible implementation of the means to fight against
climate change, not just limited to the Mediterranean.
European countries have remote ultra-marine territories
and on the other hand, the impact of climate change
knows no borders and will be exerted to varying degrees
in various parts of the world. It is therefore important
to develop a general methodology applicable without
distinction of places and without favouring a particular
impact.
It will be up to the decision-makers to use the methodology
depending upon the problems to be solved and the means
available to make the necessary choices (Rimmer, 2011).
The results obtained highlight one of the methodologies

as well as the appropriate tools used within the framework
of the development of a Competitive Intelligence for
Insular Territories (Fournie & Dou, 2020; Dou, 2019a;
Dou 2019b), the objective is to provide to political
decision-makers with factual elements so they can select
the best possible solutions.

Materials and Methods
The query
In this type of investigation, this is a critical phase. The
quality of the analysis will depend on the quality of
the query. We can generally proceed with a very broad
interrogation. however, depending on the local problems
to be solved, or the prospective studies to develop, we
can also question in specific ways. For example we could
use the following searches:
• fight AND ‘climate change’ in string search mode
• shore AND protection or ‘shore protection’ in string
search mode.
It will therefore be necessary for potential users of the
method to be able to clearly define their subject using
specific terms. Note that the term ‘island’ has not been
used, as it would be reductive in that scientific or
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technological advances are not necessarily specific to
islands on one hand and on the other because the term
‘isle’ is also used in publications.
Scientific information
For this study, in extracting scientific information, we
have favoured free sources of information with three
levels of analysis.
• Targeted query of Google Scholar (Google, 2021b)
• Polling and downloading via the PoP system (Harzing,
2021; Harzing, 2011)
• In-depth analysis via the Matheo Analyzer system
(Matheo Analyzer, 2021)
One can, according to the means of the users, use as a
primary source of information the Web of Science (WoS)
(2017) and proceed in the same way as above, or work
directly from the downloading of the data obtained by the
WoS to the Matheo Analyzer system.
Mastering the questioning is essential to achieve a good
quality analysis. We can proceed via a very general
interrogation of the type:
((fight OR struggle) AND (weather OR climate))
and then limit it to a certain number, 5 years for instance,
to extract the most recent data. It will be necessary to
use the advanced search function in Google Scholar to
perform the query (Dou, 2017). The query may deal with
the title of the article or its full text including the title. Do
not forget to also make the query in various languages
since the information in Google Scholar is not translated.
As an example, we will present also the use of the Medline
database (free) via PoP, but also directly by importing the
results into the Matheo Analyzer system.
After performing the query you will immediately notice
that the amount of data obtained is very large and that a
global view of all the results is difficult because it will
take too much time. It is from this observation that Anne
Harzing (2011) developed the PoP (Publish or Perish)
system which allows the extraction of 1000 data elements
(maximum allowed by Google) from Google Scholar and
to present them in a synthetic way allowing a global and
deconstructed vision of the results.

However, in some cases, it is necessary (for example
to locate research groups on a given topic or to know
where the main expert has published) to analyse the data
obtained in a deeper way. To do this, the result obtained
in PoP are integrated into Matheo Analyzer, a specialised
software, to perform an automatic analysis.
Technological data: patents
Two solutions are possible when extracting patent data.
First, one can query patent databases which offer free
access. These are available via the EPO (European Patent
Office) site (EPO, 2021), Google Patents (Google, 2021)
or Patentscope (WIPO, 2021) (see Box 1). In these cases,
the overall analysis of selected patent notices cannot be
extracted. Instead, it will be necessary to consult them
one by one.
For such a reason, we will use a system of analysis with
extended features and capacities. It will allow knowing
who does what, where, how, when, and with whom. The
tool we use is called Patent Pulse (Patent Pulse, 2021).
Patent Pulse allows the querying of a range of databases:
Worldwide database (identical to EPO), full-text World
database, European, French, US published, US granted,
Canadian and Spanish patents.
From a query, the patent notices obtained can be
consulted one by one and the full texts obtained online
or offline. A global analysis of applicants, inventors,
international classification, dates, as well as concepts
are automatically extracted from summary titles and
claims and their various correlations can be performed
automatically (lists, networks, matrix, etc.).

Box 1: Free Patent Sources
EPO - This site (EPO, 2021) provides access to the
worldwide database in addition to French, English
and German patent databases. These databases are
searchable by title, or title plus abstract. Querying
in ‘string search’ mode is not possible.
Google Patents – Google provides an access to all US
patents in full text.
Patentscope – Is a database of the world patents
developed the WIPO (World International Patent
Organization)
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Figure 1 - Results Obtained with PoP and Google Scholar.

Scientific Information Analysis
On Google Scholar, we will obtain many references when
using the full text search function. As a consequence, it
is sometimes better to use the interrogation only on the
title. For instance:
Query: (fight AND (weather OR climate)) between
2015 - 2021 (undertaken on March 29, 2021)
Query throughout the text of the article: 115,000 results
Query title of articles only: 399 results
Two strategies are possible. The first is to restrict the
subject, for example, by adding the term sea: (fight AND
sea AND (weather OR climate)) between 2015 - 2021:
45,600 results which is still too vast; or by using the
word tide (16,900 results). Playing with the date range
to further restrict the subject will then become necessary.
Alternatively, it is possible to introduce the specificity
of island: (fight AND sea AND tide AND island AND
(weather OR climate): 16,100 references. We can also
exclude several terms: migration, etc. for example.
The second strategy is to use only the query in the title.
If the terms appear in the title, we will consider the
publication as more relevant. That is the strategy we will
retain in this paper.
Use of PoP and Google Scholar
The PoP software system is free and accessible via the
Internet, but you need to download it to your computer.
Note however, that in PoP we cannot use the Boolean
operator ‘OR’. In this case, we need to perform the search

in two stages. The first time with ‘fight’ and the second
time with ‘weather’. With the term ‘fight’, the result is
almost identical to the one obtained via Google Scholar
when the two terms are used (374 versus 399). We will
therefore limit ourselves to the query using ‘fight’. This
is indicated in Figure 1
The left column indicates data that are relevant to the
evaluation of the research. They do not relate to the
current work. ‘Cites’ and ‘per year’ indicate the number
of citations of the work. These two figures are interesting,
but we must not forget that recent work is not widely
cited even if it is of good quality. Next is the list of
authors, followed by the titles, the year of publication,
the journal name, the publisher, and the type of work. In
this part, when the terms HTML or PDF are present this
means that the publication is directly available in full text
when you click on HTML or PDF. It is also noted that it
is not possible to break the title or the authors as separate
words. Nonetheless, the presentation of PoP still allows a
quick vision of the subject. Note that the contents of the
columns can be sorted. This makes it possible to quickly
search for authors whose name are known, or for a date,
publisher, journal name etc..
Use of a more efficient analysis system
In order to process the findings, the previous information
groups have to be exported in ISI / WoS Export format,
present in PoP, and inputted to Matheo Analyzer for
processing. The expert tool will recognise and differentiate
authors, words of the titles, dates, publishers, as well as
journal names.
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Figure 2 - Treatment by Matheo Analyzer - General Information

General Treatment
Figure 2 shows how the above data are processed. We can
see in figure 2, in the top banner, the different possible
treatments: lists, matrices between the various fields,
factorial analysis, etc. The Forms box indicated on the
top left displays the fields created from the data of PoP:
AU = authors;
PY = publication date;
SO = source;
TI = concepts automatically extracted from titles;
authors

F>=2 = extraction made by the user of authors with
frequencies > or = to 2’
Title countries = extraction made by the user of all the
data corresponding to a name of town or country
(Country, city, geographical area).
The right part shows part of the concept title field
extracted automatically and the ticked box the choices
made by the user. Here for instance, the user could work
on the ‘political’ part of the fight against climate change
using the names of places and countries. In a more
targeted query carried out using PoP, we could extract
technologies, etc.

Figure 3 - What are the Places we have Talked About Since 2015.
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Figure 4 - PoP and Pubmed as a Source of Information

Example of specific processing by networks

Use of the Medline database (free)

Figure 3 illustrates an analysis by location and country.
This is a network representation of the links between
user selection and publication date. The figure shows
the distribution of links, as well as those shared between
different years. We notice the low number of places or
countries present simultaneously in different years:
Canada, China, Denmark France, Europe. This type
of analysis is useful for developing an overview of the
locations that have been the subject of publication, and
also of the aspects covered year by year.
Processing via matrices
We can also by using matrices, see who has spoken about
what. For example, we see the presence of the name
Trump in the expressions extracted from the titles. We
proceed to the selection of the Trump group then we carry
out the matrix Trump Group versus sources to obtain the
results indicated in table 1:
Table 1 - Source Citing the Name Trump, Based on
Headline Analysis
Sources
Trump
The New York Times
4
url :https//qz.com/1203
1
The Guardian
1
Yale Environment
1
Al Jazeera

In some cases it is important to investigate health
problems, their treatments, as well as various biological
approaches in relation to climate change. In that case, the
Medline database is suggested.
Use with PoP
We will operate in the same way as for Google Scholar.
The results are presented in the same way. Figure 4
shows an extract of result using ‘Climate AND change’
as the research equation. But in this instance, we have
the possibility of querying the Medline database directly.
PubMed (2021) is free and downloaded documents, can
be directly inputted and analysed using Matheo Analyzer.
Using Matheo Analyzer
Searching for titles and summaries with the ‘fight AND
climate AND change’ equation we obtained 77 results
from PubMed, which were downloaded in the available
Title-set .txt format.
Figure 5 shows the main extractions performed as well
as the selections made by the user. These extractions
or selections can then be combined together to obtain
networks, lists, matrices, etc.

It is obvious that in analysing the information available
in Google Scholar via PoP, we are driven by the richness
of the indexing. If there is a need to go even further, you
can use WoS (Web of Science, 2021) , but to use the WoS
you must be a subscriber.

Figure 6 shows a possible combination where the
concepts extracted by the user are crossed with the origin
of the authors (Affiliation) to find out which countries are
affected by which issue. We see that there are isolated
issues (not represented here), and others related to
different clusters.
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Figure 5 - Main Extractions Carried out via Matheo Analyzer

Figure 6 - Main Themes Treated According to the Authors’ Affiliations.
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Automatic Patent Analysis
Patents represent a large source of information; in fact
they are a living technical encyclopedia. Most of the time,
data published in patents are not published elsewhere.
Unfortunately, such a source of information is not used
as it should be. The following examples introduce the
methodology applicable for patent analysis.
Public access to EPO patent base
Patents are accessible free of charge using the EPO
(European Patent Office) server. However, as we
have pointed out earlier, results cannot be statistically
processed. Figure 7 shows the query guide, and
Figure 8 shows results. In this example, we are simply
considering the classic full-text query fields available:
title or summary title. We will not consider for the time
being, the other fields: applicants, inventors, dates, patent
number, or fields related to various aspects of intellectual
property. The international patent classification is useful
as it allows the selection of ‘fields of application’ (IPC,
2021). We will discuss it separately.
The database selected is the Worldwide database. We
could also have chosen the databases of French, English

or German patents that are available. A search on: water
AND saving AND agriculture leads to the result presented
in figure 8. A click on the patent title gives access to the
notice, as shown in figure 9.
Patents can only be viewed one after another. Therefore it
is not possible to carry out a global analysis of the results.
To achieve this we will use a more powerful system:
Patent Pulse (Patent Pulse, 2021).
The International Patent Classification (IPC)
This classification allows the selection of major
application themes. It is formed by the letters A to H,
with the addition of letters and numbers to refine the
various application groups. Figures 10 and 11 show the
structure of the classification.
We obtain the result in Figure 8 by querying the entire
classification with the terms ‘agriculture AND water’,
via the EPO website (IPC, 2021). It is also possible to
limit the search by using certain classes. Here, the classes
Y02A20 / 00 or Y02A40 / 00 appear as the most relevant.
Such a limitation can be introduced in Patent Pulse to
restrain the search, when necessary.

Figure 7 - Espacenet Search Screen
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Figure 8 - Results Obtained: 871 Results of which only 500 are Available for Consultation

Figure 9 - Example of Patent Notice (Worldwide Database)
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Figure 10 - Overall Classification

Figure 11 - Classes for Agriculture and Water

Use of the Patent Pulse system
The Patent Pulse system allows querying one or more
databases as described at the beginning of this article.
The results can be examined one by one. You can also
analyse all of the results to find out about the different
applications and protected products, the filing companies,
the inventors, the links between the technologies used,
etc.
The result of the query: ‘water AND saving AND
agriculture’ limited to the years 2015-2021 leads to 851
patent families (a patent family is made up of patents

which cover the same invention, but which have different
numbers when they are extended in various countries).
We can then make all the possible correlations between
the concepts extracted from titles and abstracts,
applicants, inventors, international classification, priority
filing dates, etc. (For more information on the subject see
Dou & Bai, 2007). The various figures and lists indicate
an extract of the possible correlations.
From the search above, a group of 304 family patents
records appears automatically. We will perform various
correlations on it. A quick analysis of the group indicates

~ 64 ~

International Journal of Islands Research

Volume 2, 2021

Figure 12 - List of Concepts and User Choice

the presence of a majority of Chinese patents. Indeed,
China currently produces at least half of the available
patents and, in several sectors vital for the country, it
can represent more than 80% of the total. In our study,
the split corresponds to China 328, Russia 4, Japan
2, US 1, IL 1. On the other hand, Chinese patents are
scarcely extended internationally. As a consequence,
they constitute a major source of information we may
use outside the jurisdiction (For more information on this
type of use, see Dou & Dou, 2013). The chosen concepts
versus the main applicants are represented in the network
shown in figure 13.

The evolution of the concepts chosen according to the
dates can also be followed, as shown in Table 2.
Thus, according to needs, someone can explore the
totality of the research. It will offer a global vision of the
various technologies studied and of the actors present.
One can also go deeper into the subject: by using the
websites of the universities involved; by looking at the
scientific publications of the inventors; etc. It is also
possible to transfer patent notices into Matheo Analyzer
to perform an even more in-depth analysis, by selecting
groups of authors, companies, concepts and exploring the

Figure 13 - Concept Network versus Main Applicants
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Table 2 - Evolution of Concepts Over Time
2015

Agricultural Water-saving

2016

2017

2018

2019

2020

2021

Total

1

4

8

14

1

35

1

1

2

1

7

2

Cleaning Device
Cooling System

1

Device For Automatically

2

3
1

9

Drip Irrigation Belt

1

Drip Irrigation Zone
Efficient Water-saving

2
1

3

1

Hydraulic Automatic

2

5

1

Irrigation Pipe

2

2

Irrigation Water Saving

10

7

2
4

2

2

9

4

1

27

Liquid Manure

2

Management And Control

1

1

1

1

Modern Agriculture Water

2

2

Multifunctional Liquid Mulching Film

2
2
1

7

2

Oxygenation Device

1

Pesticide Spraying

1

Pipe

3

2

2
1

1

3

1

2

4

2

3

15

Plastic Pipe

1

Pump Station

1

3

Reducing Valve

1

2

Remote Control Socket

1

3

Spraying Equipment

1

Water-retention Type

1

1

3
1

Water-soluble Fertilizer
4

2

3

2

6

12

15

Automatically Cleaning

13

1
1

1

9

15

1

69

1

3

Circulating Irrigation System
1

Saving Water
Spraying Device

2

1

Water-saving High

Drip Irrigation

3

1

Water-saving Fertilizer-saving

Agricultural Irrigation

1

13
1

Water-retaining Agent

1

1

3
20

6

2

3

4

10

7

7

1

1

2

1

3

14

1

2

1

5

1

43

Water-saving Irrigation

10

1

3

7

16

13

61

Equipment

2

1

5

6

4

6

28

Irrigation Device

3

4

10

5

10

13

58

Irrigation System

6

3

12

10

7

5

55

5

2

5

5

3

1

31

54

86

83

94

93

6

553

Watering Device
Grand total

32
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Table 3 - Portfolio Analysis Table of Content
Selected Applicants

Sectors

Countries of Applications

Top Fields

Global Trend of Applications

Focus on International Patent Classification

Application Trend by Countries

Macro Analysis: Main Top Class

Co-Applicants

Main Top Groups

Top Inventors

Trend of Top Groups

Trend of Inventor

Trend of Top SubGroups

Wipo Classifications

Last Publications (Sorted by Publication Date)

Annex: International Patent Classification; Global List of Inventor

various possible combinations. Finally, to make things
easier for the user, Patent Pulse generates automatic
reports in Word format: Brief Analysis Report; Complete
Analysis Report; Portfolio Analysis Report; List of
Patents (according to selection) or; First Pages of Patents
(according to selection). The summary of the Portfolio is
illustrated in Table 3.
Figure 14 shows an extract from the Portfolio analysis of
the three main universities: Univ Shandong Agriculture,
Univ Yangzhou, and Univ Kunming Science & Tech
which are the 3 main applicants, with the different lists,
matrices, and patent notices as indicated in Table 3.

Literature Review
The patent literature (Desheng, 2012; Sarnoff, 2011;
Cavalheiro et al., 2021; Wang & Li, 2008), scarcely cited
in academic work, provides an overview of the technical
applications of many inventions. In this regard, it is useful
to understand the link between fundamental research and
real applications. (Dou et al., 2005; Dou & Kister, 2016;
Dou, 2015; Marešová et al., 2021). The rise of different
stresses such as pandemics, weather change (with all
its impacts: temperature, ocean level, impact on water
supply, etc.) boosts the demand for and development of
this ‘new’ academic field (Reekie, 1973; Campbell, 1983;

Figure 14 - Analysis of Univ Shandong Agriculture, Univ Yangzhou, Univ Kunming Science & Tech
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Mogee, 1991). Patent analysis considers and explores
millions of documents validated by patent examiners,
through the international WIPO (World International
Patent Organization) or local offices. It offers to decision
makers an overview of what can be applied according to
circumstances (Kyebambe, et al., 2017).
The geographical position of islands, their economic
dependences on tourism or on locally developed
activities, strengthens the impact of said stresses. Also,
in order to solve the problems that do appear, it is vital to
allow access to an up to date worldwide knowledge and
access proven technical solutions. Such an approach will
offer politicians and decisions makers a large spectrum
of solutions that have been developed or implemented
elsewhere. It will also allow access to the names of
inventors, addresses of firms as well as exploring the
scientific background of given research.

Conclusion
The impact of climate change is likely to increase in the
years to come. Islands, by their geographical position,
will be quickly impacted. It is therefore essential to
ask questions about the available solutions could be
implemented in order to reduce the effects of this change.
No available advances and useful applications should be
left apart or unused.
While remaining at the level of science and technology,
the volumes of available data make it necessary to
use Scientific Information Analysis as well as Patent
Analysis. These two approaches combined, will support
strategic decision-making processes and future decisions
This is the meaning of the work presented here, which
aims at showing how a simple methodology, accessible
to all, allows one to achieve significant results. This
methodology is general. This is a global approach that
makes it possible to consolidate Islands’ Competitive
Intelligence Activities. This approach will provide,
support beyond speech, validated data as well as possible
fields of application. The questions to be resolved
are obviously multiple and the approaches may differ
from one situation to another. The approach requires
customisation by experts. However, understanding,
what to do, acquiring the methodology and conducting
experiments with it, are the necessary first steps.
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